What is claimed is: 
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1 1. A light generator comprising; 

2 a blue laser for generating a first bjf&m of blue 

3 light; 

4 a first beamsplitter optically catfpled to the blue 

5 laser for splitting a second beam of^slue light from the 

6 first beam of blue light; 

7 a second beamsplitter optically coupled to the first 

8 beamsplitter for splitting a th£rd beam of blue light 

9 from the first beam of blue lj/ght; 

0 10 a first upconversion la<ser optically coupled to the 
1: 11 second beamsplitter for generating a beam of green light 
[[J 12 from the third beam of bLue light; and 

fi 13 a second upconversiron laser optically coupled to the 

p 14 second beamsplitter for generating a beam of red light 

f*- 15 from the first beam ql blue light, 

Q 

01 1 2. The yiight generator of Claim 1 wherein at 
*!! 2 least one of theiblue laser, the first upconversion 
H 3 laser, and the ^econd upconversion laser is a solid-state 
£ Kb 4 laser. 

1 3/ The light generator of Claim 2 wherein each 

2 of the fir/t and second upconversion lasers comprises: 

3 a laser gain element; 

4 a focusing lens optically coupled to the laser gain 

5 element/ for focusing blue light onto the laser gain 

6 elemei 

7 /an input coupler optically coupled to the focusing 

8 len/ for transmitting blue light and for reflecting red 

9 liight or green light; and 

10 / an output coupler optically coupled to the laser 

11 ^jain element for totally reflecting light generated by 

12 the laser gain element back to the laser gain element. 
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1 4. The light generator of £laim 3 wherein the 

2 output coupler reflects pump energy )that is not absorbed 

3 by the laser gain element back to tine laser gain element 

4 to increase optical efficiency. 

1 5. The light generator* of Claim 3 wherein the 

2 laser gain element is a Pr : YALO/crystal . 
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1 6. The light generator of Claim 3 wherein the 

2 input coupler is a plane mirror or a reflective coating 

3 on an end face of the laser jgain element adjacent to the 

4 focusing lens. 



□ 



1 7. The light generator of Claim 1 further 

2 comprising a mirror optically coupled to the first 

3 beamsplitter for directing the second beam of blue light 

4 in a direction substantially parallel to the first beam 

5 of blue light. 

1 8. The lighfc generator of Claim 1 further 

2 comprising a mirror optically coupled to the second 

3 beamsplitter for directing the third beam of blue light 

4 in a direction substantially parallel to the first beam 

5 of blue light. 



1 9. The Jight generator of Claim 1 further 

2 comprising at leastft one optical modulator to modulate at 

3 least one of the second beam of blue light, the beam of 

4 green light, and /the beam of red light. 



1 10. 'She light generator of Claim 1 further 

2 comprising a wavelength selective device optically 

3 coupled to the feirst beamsplitter, the first upconversion 

4 laser, and the /second upconversion laser for combining 

5 the beam of rel light, the beam of green light, and the 
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6 second beam of blue light into/a single beam of combined 

7 red, green, and blue light, 

1 11. The light generator of Claim 10 wherein 

2 the single beam of combined/red, green, and blue light is 

3 substantially white. 

1 12. The light generator of Claim 10 wherein 

2 the wavelength selective /device is a prism or a 

3 diffraction grating. 
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1 13 . A light /generator comprising: 

2 a blue laser for ^generating a first beam of blue 

3 light; 

4 a first beamspli'tter optically coupled to the blue 

5 laser for splitting a second beam of blue light from the 

6 first beam of blue Jight; and 

7 an upconversic^i laser optically coupled to the first 

8 beamsplitter for generating a beam of red light and a 

9 beam of green ligl/t from the first beam of blue light. 



1 14. The light generator of Claim 13 wherein at 

2 least one of the blue laser and the upconversion laser is 

3 a solid- state laser . 



1 15. # The light generator of Claim 14 wherein 

2 the upconversion laser comprises: 

3 a laser pain element for generating a beam of red 

4 light and a tjeam of green light from the first beam of 

5 blue light; 

6 a focusELng lens optically coupled to the laser gain 

7 element for /focusing the first beam of blue light onto 

8 the laser gain element; and 

9 an inpmt coupler optically coupled to the focusing 

10 lens for transmitting blue light and for reflecting red 

11 and green lSLght. 
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1 16. The light generator of Claim 15 wherein 

2 the laser gain element is a Pr^ALO crystal 
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17. The light generator of Claim 15 wherein 
the input coupler comprises /a plane mirror or a 
reflective coating on an eno face of the laser gain 
element. / 

18. The light/generator of Claim 13 wherein 
the upconversion laser comprises a wavelength selective 
element optically coup/ed to the laser gain element for 
separating the beam ol red light and the beam of green 
light. / 

19. The /Light generator of Claim 18 further 
comprising an output coupler optically coupled to the 
laser gain elements to partially reflect the beam of red 
light or the beamf of green light. 



1 20. The light generator of Claim 19 further 

2 comprising an optical modulator to modulate at least one 

3 of the second beam of blue light, the beam of green 

4 light, and the /beam of red light. 
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21. /A light generator comprising: 
a blue ldser for generating a first beam of blue 
light and a second beam of blue light; and 

an upconversion laser optically coupled to the blue 
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laser for generating a beam of red light and a beam of 
green light irom the first beam of blue light. 



1 22J. The light generator of Claim 21 wherein 

2 the second Seam of blue light, the beam of red light, and 

3 the beam of/ green light are combined into a single 

4 collinear JSeam. 
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1 23. The light generator of Claim 22 wherein 

2 the single collinear beam is^ubstantially white. 
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1 24. The light cu§nerator of Claim 21 wherein at 

2 least one of the blue la^er and the upconversion laser is 

3 a solid-state laser. 

1 25. The light generator of Claim 24 wherein 

2 the upconversion laser/ comprises : 

3 a laser gain element; 

4 a focusing lens /optically coupled to the laser gain 

5 element for focusingf blue light onto the laser gain 

6 element; 

7 an input coupler optically coupled to the focusing 

8 lens for transmitting blue light and for reflecting red 

9 and green light; /and 

10 an output coupler optically coupled to the laser 

11 gain element for partially reflecting red and green light 

12 and transmitting blue light. 

1 26. / The light generator of Claim 25 wherein 

2 the input coupler comprises either a plane mirror or a 

3 reflective eclating on an end face of the laser gain 

4 element. 



1 W . The light generator of Claim 25 wherein 

2 the laser gain element is a Pr:YALO crystal. 



1 | 28. The light generator of Claim 25 wherein 

2 the upcoifversion laser comprises a first wavelength 

3 selective element optically coupled to the laser gain 

4 element /for separating the red light and the green light 
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1 29. The light generator of Claim 28 wherein 

2 the first wavelength selective yelement is either a prism 

3 or a diffraction grating. 

1 30. The light g^fierator of Claim 28 wherein 

2 the output coupler optica^y coupled to the first 

3 wavelength selective element to partially reflect red 

4 light or green light. 
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1 31. The lighf generator of Claim 30 wherein 

2 the output coupler ref/ects blue light to increase 

3 optical efficiency of /the laser gain element. 

1 32. The light generator of Claim 30 further 

2 comprising a modulator to modulate at least one of the 

3 second beam of blue light, the beam of green light, and 

4 the beam of red Ifight . 

1 33. /The light generator of Claim 30 wherein 

2 the upconversL&n laser comprises a second wavelength 

3 selective element optically coupled to the output coupler 

4 for combining at least two of the beam of red light, the 

5 beam of gredn light, and the beam of blue light into a 

6 single bean/ of combined light. 



1 /34. The light generator of Claim 33 wherein 

2 the sing]/e beam of combined light is substantially white, 



1 / 35. A light generator comprising: 

2 me&ns for generating a first beam of blue light; 

3 means for splitting a second beam of blue light from 

4 the first beam of blue light; 

5 means for splitting a third beam of blue light from 

6 the first beam of blue light; 

7 /means for generating a beam of green light from the 

8 thir& beam of blue light; and 
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9 means for generating a beam of red ylight from the 

10 first beam of blue light. 

1 36. The light generator gfE Claim 35 wherein at 

2 least one of the means for generating is a solid-state 

3 laser. 
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1 37. The light generator of Claim 36 wherein 

2 each of the means for generating a beam of green light 

3 and the means for generating/ a beam of red light 

4 comprises: 

5 a laser gain element, 

6 means for focusing jplue light onto the laser gain 

7 element; 

8 means for transmitting blue light and for reflecting 

9 red light or green lij^ht produced by the laser gain 

10 element; and 

11 means for part/ally reflecting light generated by 

12 the laser gain element back to the laser gain element. 

1 38. Tjae light generator of Claim 37 wherein 

2 the means for partially reflecting light generated by the 

3 laser gain element back to the laser gain element 

4 reflects pump/energy that is not absorbed by the laser 

5 gain element /back to the laser gain element to increase 

6 optical efficiency. 



1 J9 . The light generator of Claim 37 wherein 

2 the laser /jain element is a PrrYALO crystal. 



1 / 40. The light generator of Claim 37 wherein 

2 the mean/s for transmitting blue light and for reflecting 

3 red liqjfrt or green light produced by the laser gain 

4 element? is a plane mirror or a reflective coating on an 

5 end fafce of the laser gain element adjacent to the 

6 f ocusAng lens . 



20 



* 



1 41. The light generator of Qiaim 35 further 

2 comprising means for directing the s^ond beam of blue 

3 light in a direction substantially parallel to the first 

4 beam of blue light. 

1 42. The light generatibr of Claim 35 further 

2 comprising means for directing J:he third beam of blue 

3 light in a direction substantially parallel to the first 

4 beam of blue light. 
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1 43. The light generator of Claim 35 further 

2 comprising means for modulating light optically coupled 

3 to at least one of the second beam of blue light, the 

4 beam of green light, and/ the beam of red light. 



1 44. The liqfit generator of Claim 35 further 

2 comprising means for Combining the beam of red light, the 

3 beam of green light,/ and the second beam of blue light 

4 into a single beam pf combined red, green, and blue 

5 light. 



1 45. Thpe light generator of Claim 44 wherein 

2 the single beam pf combined red, green, and blue light is 

3 substantially white. 

1 46. I The light generator of Claim 44 wherein 

2 the means for/ combining is a prism or a diffraction 

3 grating. 



1 4/7 . A light generator comprising: 

2 means^for generating a first beam of blue light; 

3 means for splitting a second beam of blue light from 

4 the first/beam of blue light; and 

5 means for generating a beam of red light and a beam 

6 of green/ light from the first beam of blue light. 
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1 48. The light generator of 

2 least one of the means for generating 

3 laser. 



Cl^aim 47 wherein at 
a solid-state 
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1 49. The light generator At Claim 48 wherein 

2 the means for generating a beam of /red light and a beam 

3 of green light from the first beany of blue light 

4 comprises : 

5 a laser gain element; 

6 means for focusing the fii^&t beam of blue light onto 

7 the laser gain element; and 

8 means for transmitting blue light and for reflecting 

9 red and green light produced/by the laser gain element. 

1 50. The light generator of Claim 49 wherein 

2 the laser gain element is A Pr:YAL0 crystal. 



1 51. The light /generator of Claim 49 wherein 

2 the means for transmitting comprises a plane mirror or a 

3 reflective coating on ^fi end face of the laser gain 

4 element. 



1 52. The ljfght generator of Claim 47 wherein 

2 the means for generating a beam of red light and a beam 

3 of green light comprises means for separating the beam of 

4 red light and the peam of green light. 

1 53. T#e light generator of Claim 52 further 

2 comprising mean^ for partially reflecting the beam of red 

3 light or the b@am of green light. 



1 54./ The light generator of Claim 53 further 

2 comprising rn^ans for modulating at least one of the 

3 second beam/of blue light, the beam of green light, and 

4 the beam of red light. 
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1 55. A light generator comprising: 

2 means for generating a first beam of blue light and 

3 a second beam of blue light; and 

4 means for generating a beamr of red light and a beam 

5 of green light from the first qeava of blue light. 

1 56. The light generator of Claim 55 wherein 

2 the second beam of blue lighrc:, the beam of red light, and 

3 the beam of green light ar§r combined into a single 

4 collinear beam. 
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1 57. The light? generator of Claim 56 wherein 

2 the single collinear beam is substantially white. 

1 58. The li/ght generator of Claim 55 wherein at 

2 least one of the me^ris for generating is a solid-state 

3 laser. 
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1 59. Tl/e light generator of Claim 58 wherein 

2 the means for generating comprises: 

3 a laser garLn element; 

4 means fori focusing blue light onto the laser gain 

5 element; 

6 means f^r transmitting the blue light and for 

7 reflecting ^ed and green light produced by the laser gain 

8 element; ai 

9 means/ for partially reflecting the red and green 

10 light produced by the laser gain element and for 

11 transmitting blue light. 



1 / 60. The light generator of Claim 59 wherein 

2 the meins for transmitting comprises either a plane 

3 mirro^y or a reflective coating on an end face of the 

4 laser/ gain element. 
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1 61. The light generator of Olaim 59 wherein 

2 the laser gain element is a Pr : YALO crystal . 

1 62. The light generatoi^Df Claim 59 wherein 

2 the means for generating a beam cK red light and a beam 

3 of green light from the first be^m of blue light 

4 comprises means for separating fche red light and the 

5 green light. / 

1 63 . The light generator of Claim 62 wherein 

2 the means for separating the/ red light and the green 

3 light is either a prism or a diffraction grating. 

1 64. The light generator of Claim 59 wherein 



2 the means for partially Reflecting the red and green 

3 light produced by the lafeer gain element and for 

4 transmitting blue lighty is optically coupled to the means 

5 for separating the red/ light and the green light to 

6 partially reflect only one of the red light or the green 

7 light. / 

1 65. The light generator of Claim 64 wherein 

2 the means for partially reflecting the red and green 

3 light produced by /the laser gain element and for 

4 transmitting blue/ light reflects blue light to increase 

5 optical efficiency of the laser gain element. 

1 66. JThe light generator of Claim 64 further 

2 comprising meais for modulating at least one of the 

3 second beam on blue light, the beam of green light, and 

4 the beam of red light. 

1 67/ The light generator of Claim 64 wherein 

2 the means f®r generating a beam of red light and a beam 

3 of green li/jht comprises means for combining at least two 

4 of the beam of red light, the beam of green light, and 
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5 the beam of blue light i 

6 light. 




single beam of combined 



1 68. Tfeg light generator of Claim 67 wherein 

2 the single be§rffi of combined light is substantially white. 
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